Abstract. In view of the brushless DC motor speed regulation problem, an ideal control strategy is designed. Through the model and analysis of Brushless DC motor, the mathematical model of the brushless DC motor is obtained. By comparing three control strategies of PID control strategy, fuzzy control strategy and fuzzy PID control strategy, PID controller, fuzzy controller and fuzzy PID controller are designed respectively for simulation test. The simulation results show that the fuzzy PID controller has good control effect. In order to ensure the stability of the motor speed, the motor speed closed loop control [4, 5, 6 ] is realized by measuring the motor speed. In this paper, three control strategies, PID control strategy, fuzzy control strategy and fuzzy PID control strategy, are used to simulate the brushless DC motor.
Introduction
The DC brushless motor is divided into two types because of the different types of its winding drive current waveforms [1] : One is the square wave permanent magnet synchronous Motor, because the armature driver current is the square wave (trapezoidal wave), which is called Brushless DC Motor. The other is the permanent magnet synchronous motor, which is called the permanent magnet synchronous motor because the armature driver current is a sine wave. Compared with the sinusoidal permanent magnet synchronous motor, brushless DC motor has obvious superiority, feedback device is simpler, the power density is higher [2] , the output torque is bigger, the control structure is simpler, make the motor and inverter fully play their own potential. Therefore, the application and research of brushless DC motor have been paid more and more attention. In many cases, other kinds of motors have been replaced by their technological advantages.
Compared with other type motor, brushless DC motor in the form of square wave excitation brushless DC motor, improve the utilization rate of the permanent magnetic material and reduced the volume of motor, increasing the motor output, with high efficiency, high reliability characteristics. This paper adopts 22 conduction method [3] , rotor each corner 60° electrical degrees, Inverter bridge is a converter, the stator magnetic state is a corresponding change. However, the principle and process of anti-electromotive force and electromagnetic torque generation are similar to those of traditional brushless dc motors, so the analysis process is similar.
In order to ensure the stability of the motor speed, the motor speed closed loop control [4, 5, 6] is realized by measuring the motor speed. In this paper, three control strategies, PID control strategy, fuzzy control strategy and fuzzy PID control strategy, are used to simulate the brushless DC motor.
PID control algorithm has better control effect on linear time invariant system [7] . Fuzzy control [8, 9] can solve the system difficult to model the control problem, because it does not need the exact model of the controlled object, and often adjust the time is short. However, the fuzzy controller is difficult to eliminate the steady-state error because it does not have integral links.
Fuzzy control PID control algorithm for nonlinear time-varying systems can achieve good control effect. In order to realize the commutation without mechanical contact, the brushless DC motor cancels the brush, and the armature winding and permanent magnet steel are placed on the stator and rotor side respectively, thus becoming the "DC -DC motor" mechanism. In order to control the speed and the rotation direction of the motor, the brushless DC motor must be realized by the rotor position sensor, the control circuit and the power inverter bridge. The power drive mode is divided into [3] : half bridge type, full bridge type (1. 22 conduction mode, 2. 33 conduction mode), C-Dump type, H bridge type, Four switch type.
Brushless DC motor, mathematical model
The transfer function is derived from the three-phase full bridge drive and the 22 winding mode of stator winding. At this point, each phase of the stator winding leads to a 60 degree electrical angle, and each electrical cycle of the motor undergoes a 6 commutation. In the commutation process, the three-phase winding has current flow because of the diode freewheeling. When the shutdown phase current is reduced to 0, the freewheeling diode stops, the commutation process is completed, the new motor in two-phase conduction state. 
Control strategy design
The 
PID controller design
A block diagram of the system consisting of the PID controller is shown in Figure 4 ( 
fuzzy controller design
A block diagram of the system consisting of a fuzzy controller is shown in Figure 4 (b).
The specific design process of fuzzy controller is as follows:
1) Determine the input language variables for error e and error change ec, the output variable is r. 3) Determine fuzzy control rules. 4) By resolving the ambiguity, the output control R, and then after processing, the output voltage.
fuzzy PID controller design
A block diagram of the system consisting of a fuzzy PID controller is shown in figure 4(c) .
The fuzzy PID controller is combined with fuzzy controller and PID controller, error e and error change ec as input, using the fuzzy control rules to modify the PID parameters to meet the different moments of e and ec on PID parameters.
The design process is similar to the fuzzy controller.
To verify the effectiveness of the above three control strategies. In the MATLAB/Simulink software, the simulation models of the three schemes are built, in which the initial PID tuning parameters are consistent.
The setting speed is as follows. The simulation model is shown in Figure 5 , and the simulation results are shown in Figure 6 Through the simulation, the PID overshoot is relatively large, the adjustment time is relatively long; fuzzy PID controller, the overshoot is small, the adjustment time is slightly shorter than the PID controller, the steady-state error is almost zero; fuzzy controller overshoot, and adjust the shortest time, but there is a large steady-state error. Details are shown in table 1. 
Conclusion
In this paper, three different control strategies simulation of Brushless DC motor, through the experimental results, the fuzzy PID controller combined with fuzzy control and PID small overshoot and small steady-state error, good simulation effect.
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